INTRODUCTION
The water balance represents the relationship between supply and consumption of water. In order to define the water needs, it is necessary to know the water balance. Evapotranspiration (ET) and precipitation represent the major elements of water balance. According to Dalezios et al. (2002) , the ET is important component in irrigation and agricultural planning and water resources management.
Food and Agriculture Organization of the United Nations (FAO) and International Commission for Irrigation and Drainage (ICID) proposed the FAO-56 Penman-Monteith method (FAO-56 PM) as the standard method for calculation of reference evapotranspiration (ET 0 ) (Allen et al., 1994a (Allen et al., , 1994b Allen et al., 1998) .
Solar radiation (Rs) is one of important parameters for calculation of the ET 0 using FAO-56 PM method (Trajkovic and Kolakovic, 2009) . The values of Rs can be measured or can be determined using empirical methods. There are a plenty of research studies in which the Rs has been analyzed and applied in ET 0 estimation (Yao et al., 2014; Ouali and Alkama, 2014; Teke and Basak Yildirim, 2014) .
Analysis of eleven Rs models and their impact on daily ET 0 were investigated in Tabari et al. (2014) . The ET 0 was tested in two climate types (arid and semi-arid) at two stations in Iran. Also, they validated and calibrated some of Rs models according to the measured data. Allen model and Dogniaux-Lemoine model gave the best values of Rs in semi-arid and arid climates, respectively. Samani and El-Sebaii models had the greatest improvements after calibration in arid climate, while the Ertekin-Yaldiz and GlowerMcCulloch models were the best ones after calibration in semi-arid climate. Gocic and Trajkovic (2014) analyzed the trends of ET 0 on monthly, seasonal and annual time scales in Serbia. FAO-56 PM and adjusted Hargreaves were used for estimation of ET 0 . Approximately 70 % of observed stations were characterized with significant increasing trends for both ET 0 methods.
In this study, the analysis of effect of ten one-parameter global solar radiation models on calculation of reference evapotranspiration was presented.
METHODS AND MATERIALS
The study area is Serbia, which territory is located in Southeastern Europe, and its climate is moderate continental. The average temperature is 10.9 °C in Serbia. January is the coldest month, while the warmest month is July. The average annual precipitation is 896 mm. Annual sunshine hours ranged between 1500 and 2200 hours. Months with the maximum average sunlight are May, June, July, August and September.
The territory of Serbia is observed through the eight meteorological stations. Table 1 shows the geographical characteristics of observed stations. Data required for calculation of solar radiation and reference evapotranspiration were taken from meteorological yearbooks issued by the Republic Hydrometeorological Service of Serbia. The data were taken for the period 1980-2010. .
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Reference evapotranspiration model
The daily ET 0 values were estimated using FAO-56 PM method (Allen et al., 1998):
where ET 0 -reference evapotranspiration (mm day ); γ -psychrometric constant (kPa °C -1 ); T -mean air temperature (°C); U 2 -average 24 h wind speed at 2 m height (m s -1 ) and VPD -vapour pressure deficit (kPa).
Methods for comparison
Statistical test methods, mean bias error (MBE), root mean square error (RMSE) and Nash-Sutcliffe equation (NSE), are used to statistically evaluate the performances of ET 0 calculated using different Rs equations: where c i is the i-th calculated value, m i is the i-th measured value and m a is the average of measured value.
For RMSE the values are always positive, and ideal value is zero. Also RMSE provides information on the short-term performances. MBE provides information on the long-term performances of observed models. As for RMSE and for MBE the ideal value is zero. This statistical test indicates whether a given model has a tendency to overestimate (positive MBE) or underestimate (negative MBE) the base model. For the third statistical test (NSE) the ideal value for observed model is one.
RESULTS AND DISCUSSION
The results of ET 0 are given as average daily values for eight meteorological stations during the period 1980-2010. Fig. 1 shows the values of ET 0 , which are computed using the different Rs models. As the result of these ET 0 calculations, there are ten curves for each station for different Rs models i. Table 2 shows the results of comparison of ET0 A-P with ET 0 estimated with other models for Rs, using the three statistical tests for eight observed stations.
The results of MBE test showed that the best matching with ET0 A-P had the estimation of ET 0 with AH1 model of Rs at six observed stations. Only ET0 J1 and ET0 B2 had the best matching with ET0 A-P with values of 0.015 and 0.002 at Loznica and Kraljevo stations, respectively. According to MBE test, the worst matching had ET0 T2 method. The analysis of RMSE test for ET 0 showed that the Rs estimated with AH1 model had the best matching with the Rs estimated with A-P model at all stations. The ET 0 obtained by Rietveld model and Toğrul et al. model 2 had the worst results of RMSE tests compared to other models for Rs which are used for estimation of ET 0 . ET0 AH1, ET0 S and ET0 B1 models had the best results according to NSE test, and ET0 R, ET0 T2 and ET0 AH5 models had the worst. Especially, ET0 AH1 model had the great matching with ET0 A-P model. Further research will be oriented to estimate of solar radiation models which gave the worst results in this study. Also original and calibrated formulas for solar radiation will be tested through reference evapotranspiration in different types of climate.
